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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 


NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  INSPECTION  REPORT 


Identification  No:  NH  00376 

NHWRB  No . :  188.01 

Name  of  Dam:  DAN  HOLE  POND  DAM 

Town:  Ossipee 

County  and  State:  Carroll  County,  New  Hampshire 

Stream:  Dan  Hole  River 

Date  of  Inspection:  12  September  1978 


BRIEF  ASSESSMENT 

Dan  Hole  Pond  Dam  is  a  114  foot  long,  concrete  faced,  cemented 
stone  masonry  gravity  structure  with  a  maximum  height  of 
approximately  12.5  feet.  The  dam  includes  54.5  feet  of  broad 
crested  spillway  separated  into  33.5  foot  and  21  foot  sections 
by  a  gate  house.  Discharges  are  regulated  by  a  rack  gear 
operated,  3  foot  wide  by  4  foot  high  timber  sluice  gate  dis¬ 
charging  into  a  concrete  culvert.  Initial  construction  was 
probably  in  1910  with  subsequent  alteration  in  1958.  The  dam 
is  presently  owned  by  the  Center  Ossipee  Fire  District. 

The  dam  lies  on  the  Dan  Hole  River,  which  eventually  discharges 
into  Ossipee  Lake.  Dan  Hole  Pond's  six  square  mile  drainage 
area  is  heavily  forested  and  steeply  sloping.  The  dam's  maximum 
impoundment  of  1810  acre-feet  places  it  in  the  INTERMEDIATE  size 
category.  In  the  event  of  failure,  the  significant  property 
damage  and  remote  possibility  of  loss  of  life  anticipated  war¬ 
rant  a  SIGNIFICANT  hazard  potential  classification. 

Based  on  size  and  hazard  potential  rating  and  in  accordance 
with  the  Corp's  guidelines,  the  Test  Flood  (TF)  is  in  the  range 
of  one-half  the  Probable  Maximum  Flood  (PMF)  to  the  full  PMF. 

An  inflow  Test  Flood  of  12,000  cfs  yields  a  maximum  outflow  at 
the  dam  of  approximately  6000  cfs,  which  would  result  in  over¬ 
topping  on  the  order  of  5.7  feet.  The  maximum  discharge  capacity 
of  the  dam  without  overtopping  is  only  500  cfs,  or  8%  of  the  Test 
Flood.  Thus,  the  spillway  is  considered  inadequate  and  a  major 
storm  could  result  in  dam  failure.  The  resolution  of  this 
problem  requires  a  considerable  increase  in  the  discharge  capa¬ 
city  of  the  dam  or  the  provision  of  suitable  emergency  spillway 
facilities . 


The  dam's  maximum  discharge  capacity  is  only  7800  cfs,  or  78% 
of  the  Test  Flood  and,  thus,  the  dam  could  be  overtopped  by  as 
much  as  2  feet.  Based  on  this  analysis,  an  improvement  in  the 
dam's  discharge  capacity  is  recommended. 

The  dam  is  in  GOOD  condition  at  the  present  time.  Only  a  few 
relatively  minor  operating  and  maintenance  improvements  are 
necessary.  Included  in  these  are  modification  or  replacement 
of  the  present  hand  crank  system  so  that  gates  can  be  operated 
manually,  monitoring  of  erosion  at  the  end  of  the  right  training 
wall  and  of  seepage  through  the  square  stone  masonry  near  the 
left  sluice  gates  when  the  gates  are  open,  replacement  of  in¬ 
adequate  stoplogs,  installation  of  a  gauge  at  the  dam  and 
training  of  local  officials  in  the  dam  operations  to  decrease 
response  time  in  the  event  of  emergencies.  Additionally,  the 
owner  should  implement  a  formal,  written  flood  and  emergency 
warning  system. 

The  above  recommendations  and  remedial  measures  should  be 
implemented  within  2  years  of  receipt  of  the  Phase  I  Inspection 
Report  by  the  owner.  In  light  of  the  dam's  GOOD  condition, 
periodic  technical  inspections  should  be  accomplished  every 
two  years . 


William  S.  Zod/my 

New  Hampshire^  Registration  3226 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams  for 
Phase  I  Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  con¬ 
dition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of 
a  Phase  I  investigation;  however,  the  investigation  is  inten 
ded  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team.  In  cases  where  the  reser¬ 
voir  was  lowered  or  drained  prior  to  inspection,  such  action 
while  improving  the  stability  and  safety  of  the  dam,  removes 
the  normal  load  on  the  structure  and  may  obscure  certain 
conditions  which  might  otherwise  be  detectable  if  inspected 
under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  continued  care  and  inspec 
tion  can  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  Test  Flood  is  based  on  the 
estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff),  or  fractions  thereof.  Be¬ 
cause  of  the  magnitude  and  rarity  of  such  a  storm  event,  a 
finding  that  a  spillway  will  not  pass  the  Test  Flood  should 
not  be  interpreted  as  necessarily  posing  a  highly  inadequate 
condition.  The  Test  Flood  provides  a  measure  of  relative 
spillway  capacity  and  serves  as  an  aid  in  determining  the 
need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition  and 
the  downstream  damage  potential. 
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DAN  HOLE  POND  DAM 
SECTION  1 

PROJECT  INFORMATION 


1.1  General 


( a )  Authority 


Public  Law  92-367,  August  8,  1972,  authorized 
the  Secretary  of  the  Army,  through  the  Corps  of  Engi¬ 
neers,  to  initiate  a  national  program  of  dam  inspection 
throughout  the  United  States.  The  New  England  Division 
of  the  Corps  of  Engineers  has  been  assigned  the  responsi¬ 
bility  of  supervising  the  inspection  of  dams  within  the 
New  England  Region.  Goldberg,  Zoino,  Dunnicliff  & 
Associates,  Inc.  (GZD)  has  been  retained  by  the  New 
England  Division  to  inspect  and  report  on  selected 
dams  in  the  State  of  New  Hampshire.  Authorization  and 
notice  to  proceed  was  issued  to  GZD  under  a  letter  of 
August  22,  1978  from  Colonel  Ralph  T.  Garver ,  Corps  of 
Engineers.  Contract  No.  DACW  33-78-C-0303  has  been 
assigned  by  the  Corps  of  Engineers  for  this  work. 

( b )  Purpose 


(1)  Perform  technical  inspection  and  evaluation 
of  non-federal  dams  to  identify  conditions  which 
threaten  the  public  safety  and  thus  permit  cor¬ 
rection  in  a  timely  manner  by  non-federal  inter¬ 
ests  . 

(2)  Encourage  and  prepare  the  states  to  initiate 
quickly  effective  dam  safety  programs  for  non- 
federal  dams. 


(3)  Update,  verify  and  complete  the  National 
Inventory  of  Dams. 

Scope 

The  program  provides  for  the  inspection  of  non- 
•  federal  dams  in  the  high  hazard  potential  category  based 

upon  location  of  the  dams  and  those  dams  in  the  signifi¬ 
cant  hazard  potential  category  believed  to  represent  an 
immediate  danger  based  on  condition  of  the  dam. 


(c) 


r 
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Description  of  Project 


( a )  Locat ion 

The  dam  is  located  approximately  3  miles  southwest 
of  the  village  of  Center  Ossipee  on  Route  16.  The  site, 
which  is  at  the  junction  of  Dan  Hole  Pond  and  Little  Dan 
Hole  Pond,  is  accessible  by  taking  Eldrige  Road  approxi¬ 
mately  1.7  miles  from  Doors  Corner  to  the  tennis  court 
and  then  turning  right  into  the  woods  on  a  heavily  over¬ 
grown  dirt  road.  The  portion  of  the  USGS  Wolfeboro, 

N.H.  quadrangle  presented  on  page  viii  shows  this  locus. 
Figure  1  of  Appendix  B  presents  a  site  plan  developed 
from  the  map  and  the  site  inspection. 

( b )  Description  of  Dam  and  Appurtenances 

This  dam  is  a  concrete  faced,  cemented  stone 
masonry  gravity  structure  114  feet  long  (Fig.  2).  The  down¬ 
stream  side  of  the  dam  is  buttressed  with  dumped  boulders 
(Fig.  3).  A  gate  house  located  midway  along  the  length  of 
the  dam  divides  a  broad  crested  spillway,  21  feet  long  to  the 
right  of  the  structure  and  33.5  feet  long  to  the  left. 

The  top  of  the  spillway  is  1.5  feet  below  the  dam  crest. 

While  the  dam  does  contain  stanchions  for  flashboards, 
this  feature  is  not  used.  A  wooden  catwalk  spans  over 
the  right  spillway  for  access  to  the  gate  house.  Founda¬ 
tion  conditions  at  the  site  are  not  apparent.  The  dam  has 
a  maximum  height  of  approximately  12.5  feet  above  the 
channel . 

The  wood  framed  gate  house,  which  is  approximately 
7  feet  by  9.5  feet  in  plan,  contains  the  operating  mech¬ 
anism  for  a  timber  sluice  gate  which  controls  discharge 
through  a  3  foot  by  4  foot  outlet  culvert.  Training  walls 
abut  the  upstream  face  of  the  gate  house  structure  and 
also  serve  as  supports  for  a  platform  grating  and  verti¬ 
cal  trash  rack. 

The  timber  sluice  gate,  which  is  3  feet  wide  and 
4  feet  high,  is  set  on  an  approximate  1  on  2  incline  and 
is  equipped  with  a  single  rack  gear.  Details  of  guides 
are  unknown.  The  gate  is  operated  by  means  of  a  ratchet 
gear  equipped  with  an  operating  nut  to  receive  a  hand 
wrench  and  pipe  extension. 


The  operating  wrench  and  pipe  extension  are  stored  in 
the  Town  Hall  as  a  precaution  against  vandalism.  A 
bale  of  hay  is  stored  within  the  gate  house  for  place¬ 
ment  in  front  of  the  gate  when  fully  seated  to  preclude 
seepage . 

( c )  Size  Classification 


The  dam's  maximum  impoundment  of  1810  acre-feet 
falls  within  the  1000  acre-feet  to  50,000  acre-feet 
range  which  defines  the  INTERMEDIATE  size  category  as 
outlined  in  the  "Recommended  Guidelines." 

(d)  Hazard  Potential  Classification 

While  the  dam  is  in  a  generally  isolated  location, 
its  failure  could  cause  considerable  property  damage  and 
presents  the  remote  potential  for  isolated  loss  of  life 
in  the  nearby  downstream  village  of  Center  Ossipee. 

For  this  reason,  a  hazard  potential  classification  of 
SIGNIFICANT  is  appropriate. 

(e)  Ownership 

The  Center  Ossipee  Fire  Precinct  purchased  the 
dam  in  1976  from  the  Portland  Dowel  Company,  which  is 
no  longer  in  business  and  which  altered  the  dam  in 
1958.  The  Carroll  Land  and  Lumber  Company  owned  the 
structure  prior  to  Portland  Dowel. 

( f )  Operator 

The  Center  Ossipee  Fire  Precinct  operates  the 
dam  through  its  Commissioners,  John  Thompson,  (603)  539- 
6615,  and  Keith  Brownell,  (603)  539-2186.  The  Commissioners 
each  maintain  keys  to  the  gate  house  and  an  additional  set 
is  kept  at  the  fire  station,  which  is  not  always  manned. 

To  preclude  vandalism,  the  tools  required  to  operate  the 
dam  are  also  maintained  at  the  fire  station. 

(g)  Purpose  of  Dam 

The  dam  impounds  Dan  Hole  Pond,  which  is  the  water 
supply  for  the  town  of  Center  Ossipee.  A  gravity  intake 
on  Valley  Road  directs  water  to  a  chlorination  building 
and  then  to  the  distribution  system,  both  owned  by  a 
private  water  company. 
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( h )  Design  and  Construction  History 

Historical  records  indicate  that  the  Carroll 
Land  and  Lumber  Company  built  the  first  structure  at 
the  site  in  1908.  The  original  dam  was  basically  a 
gravity  stone  structure  with  an  upstream  facing  of  mor¬ 
tar-bound  rubble.  The  crest  of  the  dam  served  as  the 
spillway.  The  Portland  Dowel  Company  purchased  the  dam 
sometime  later  and,  in  1958,  altered  it  to  its  present 
configuration  by  placing  an  additional  8  inches  of  con¬ 
crete  facing  on  the  upstream  side,  raising  sections  of  the 
crest  with  concrete  to  create  the  two  weir  sections  and 
adding  the  gate  house.  Only  very  sketchy  plans  are 
available  for  either  the  original  structure  or  the  later 
alterations.  The  last  head  of  the  family-run  Portland 
Dowel  Company,  Mr.  David  Pearson  (603)  539-4414,  could 
provide  no  additional  information. 

(  i )  Normal  Operational  Procedures 

The  fire  commissioners  visit  the  dam  weekly  and 
adjust  the  discharge  as  necessary  to  meet  downstream 
requirements  at  the  water  company's  intake  works. 

1.3  Pertinent  Data 


(a)  Drainage  Area 

Dan  Hole  Pond  receives  runoff  from  a  six  square 
mile  drainage  area.  The  majority  of  this  area  is  heavily 
forested  and  steeply  sloping.  Both  Dan  Hole  River,  across 
which  the  dam  lies,  and  Bodge  Brook  flow  into  the  pond. 

With  the  exception  of  a  seasonal  campground  near  the  dam, 
there  is  no  development  on  the  immediate  shore  of  the  pond. 

( b )  Discharge  at  Dam  Site 

(1)  The  dam's  only  regulating  outlet  is  the  3  foot 
wide  by  4  foot  high  timber  sluice  gate  which  dis¬ 
charge  into  a  concrete  culvert.  The  invert  of  the 
gate  is  at  El.  816  +  . 

(2)  No  formal  record  of  peak  floods  is  available 
for  Dan  Hole  Pond.  Due  to  its  isolated  location, 
none  of  the  residents  contacted  have  ever  observed 
the  dam  during  a  severe  storm.  All  indicated,  how¬ 
ever,  that  the  downstream  channel,  which  runs  through 
several  residential  areas,  has  never  risen  to  the 
point  of  causing  concern  in  the  town. 
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(3)  Spillway  Capacity  at  maximum  pool  eleva¬ 
tion:  300  cfs  at  El.  828.5 

(4)  Gate  capacity  at  normal  pool  elevation: 

180  cfs  at  El.  827 

(5)  Gate  capacity  at  maximum  pool  elevation: 

190  cfs  at  El.  828.5 

(6)  Total  discharge  capacity  at  maximum  pool 

elevation:  490  cfs  at  El.  828.5 

Elevation  (feet  above  MSL  based  on  1958  USGS) 

(1)  Top  of  dam:  828.5  + 

(2)  Maximum  pool:  828.5 

(3)  Recreational  pool:  827  + 

(4)  Spillway  crest:  827  + 

(5)  Streambed  at  centerline  of  dam:  816  + 

(6)  Maximum  tailwater:  Unknown 
Reservoir 

(1)  Length  of  recreational  pool:  1.5  miles  + 

(2)  Storage-recreational  pool:  1200  acre-ft. 

top  of  dam:  1810  acre-ft. 

(3)  Reservoir  surface-recreational  pool:  408 

acres 

Dam 

(1)  Type:  Concrete  and  stone  gravity 

(2)  Length:  114  ft. 

(3)  Height:  12.5  ft.  + 

(4)  Top  width:  2  ft.  + 

(5)  Sideslopes  -  D/S  2:1 

U/S  1:2 


+  1+1 


( *; )  (  . i . •  i  t  .  i  -,i i 


urt. tin  No  information 


Si)  1  1  lii;o 


(1)  Typ 


Ci  >n  i  ■  n  ■  t  <  ■  iir  l  r 


(2)  Length  of  weir  51.5  ft.  (33.5  ft.  and 

21  f  t .  sect  ions  ) 

(3)  Crest  elevation:  827  ft.  + 

( 4 )  Gates :  None 

(5)  Upstream  channel:  Deep  approach  from  pond 

(6)  Downstream  channel:  Narrow  channel  with  steep 

sides  and  rocky  bottom 

(g )  Regulating  Outlets 

The  dam's  only  regulating  outlet  is  a  3  foot  wide 
by  4  foot  high  concrete  culvert  with  a  sluice  gate 
operated  by  a  ratchet  mechanism  in  the  gate  house  on  top 
of  the  dam.  The  timber  gate  is  set  on  a  1:2  incline. 


•  • 


SECTION  2  -  ENGINEERING  DATA 


2 . 1  Design  Records 

The  design  of  the  existing  structure  is  quite  simple 
and  appears  adequate  in  all  respects  except  ability  to  pass 
the  test  flood.  However,  no  hydrologic,  hydraulic  or  struc¬ 
tural  calculations  are  available  for  review. 

2 . 2  Construction  Records 

Only  a  rough  sketch  of  the  1958  repairs  is  available 
for  review.  The  sketch  is  not  accurate,  however,  as  it  con¬ 
tains  several  minor  deficiencies  in  dimensions  and  in  proposed 
versus  as-built  configuration. 

2 . 3  Operational  Records 

The  owner  operates  the  dam  in  a  manner  consistent  with 
its  intended  purpose  and  engineering  features. 

2.4  Evaluation  of  Data 


( a )  Availability 

The  absence  of  any  accurate  design  or  construction 
data  warrants  an  unsatisfactory  evaluation  for  availability. 

( b )  Adequacy 

The  lack  of  in-depth  engineering  data  does  not 
permit  a  definitive  review.  Therefore,  the  adequacy  of  this 
dam  cannot  be  assessed  from  the  standpoint  of  reviewing 
design  and  construction  data.  The  assessment  is  thus 
based  primarily  on  the  visual  inspection,  past  performance 
history  and  sound  engineering  judgement. 

( c )  Validity 

While  the  available  construction  drawing  contains 
many  inaccuracies,  close  scrutiny  of  the  structure  in  con¬ 
junction  with  the  sketch  permitted  development  of  the 
plans  shown  in  Appendix  B.  For  this  reason,  the  available 
data  warrants  a  marginal  evaluation  for  validity. 


SECTION  3  -  VISUAL  OBSERVATIONS 


Findings 

( a )  General 

The  Dan  Hole  Pond  Dam  is  in  POOR  condition  at  the 
present  time.  Of  particular  concern  is  the  significant 
seepage  eminating  from  the  toe  of  the  dam  and  which  may 
have  been  present  for  over  20  years. 

( b )  Dam 

(a)  Abutments  (Photos  1  and  2) 

In  general,  the  concrete  facing  on  both 
abutments  is  in  fair  condition  with  the  exception 
of  some  surface  cracks  and  minor  spalls.  On  the 
right  abutment,  a  horizontal  crack  extends  over 
90%  of  the  concrete  at  a  point  some  3  feet  below 
the  crest.  The  crack  appears  to  be  the  result  of 
construction  procedures.  There  is  no  evidence  of 
checking,  erosion  or  ef f lourescence  on  either 
abutment . 

Both  abutments  display  signs  of  erosion  of 
the  surrounding  soil.  The  problem  is  more  acute 
on  the  left  side  where  it  is  obvious  that  signifi¬ 
cant  amounts  of  water  have  flowed  around  the  dam. 
Just  upstream  of  the  left  abutment,  the  root 
structure  of  a  large  tree  is  almost  completely 
eroded;  this  situation  could  result  in  the  tree 
falling,  crushing  the  gate  house  and  impeding 
flow  over  the  dam.  This  problem  was  apparently 
evident  long  ago,  as  the  1958  sketch  indicates 
that  the  concrete  at  the  abutments  was  to  be 
raised  1.5  feet  higher  than  its  present  level. 

This  work,  however,  was  not  accomplished. 

(2)  Spi 1 lway  (Photos  3  and  4) 

The  left  spillway  contains  two  continuous, 
horizontal  cracks  over  its  entire  length,  probably 
resulting  from  construction  procedures.  There  is 
some  minor  cracking  at  the  junction  of  the  right 
spillway  and  right  abutment,  probably  owing  to 
shrinkage . 


The  wooden  catwalk  over  the  right  spillway  is 
in  good  condition. 

A  significant  amount  of  seepage  exists  at 
the  toe  of  the  dam  approximately  10  feet  left  of 
the  gate  house.  This  same  area  is  shown  on  the 
1958  sketch  with  the  notation  "bad  leak  here" 
over  a  15  square  foot  area.  It  is  apparent  that 
an  unsuccessful  attempt  was  made  to  repair  the 
seepage  as  an  excavation  approximately  4  to  6  feet 
wide  exists  in  the  downstream  boulder  slope  at 
this  location.  The  fact  that  a  seepage  of  this 
size  has  existed  for  over  20  years  raises  serious 
questions  as  to  what  extent  the  foundation  of  this 
dam  has  been  damaged. 

( 3 )  Outlet  Works 


The  upstream  training  walls  are  generally  in 
good  condition.  The  trash  rack,  while  displaying 
some  surface  ru^t ,  reveals  no  serious  deficiencies. 
The  heavy  wire  grate  spanning  the  walls  is  in  poor 
condition  with  several  repaired  areas  and  two  6- 
inch  square  holes  which  could  result  in  injuries 
to  personnel. 

The  timber  sluice  gate  was  not  operated 
due  to  a  lack  of  tools,  which  are  stored  in  the 
fire  station  to  preclude  valdalism.  The  fire 
commissioner  accompanying  the  inspection  team 
indicated  that  the  gate  and  its  operating  mechanism 
are  in  good  condition;  visual  examination  of  the 
operating  mechanism  supports  his  observation. 

The  outlet  culvert  could  not  be  inspected 
due  to  its  submerged  condition  on  the  upstream 
side  and  the  irregular  placement  of  rubble  stone 
masonry  on  the  downstream  side.  This  rubble  stone 
material  could  impede  flow  through  the  culvert . 

The  wooden  gate  house  containing  the  operating 
mechanism  for  the  sluice  gate  is  in  good  condition. 

Appurtenant  Structures 


This  dam  has  no  appurtenant  structures. 


(d) 


Reservoir 


An  inspection  of  the  reservoir  shore  revealed  no 
evidence  of  movement  or  other  instability.  No  sedimenta¬ 
tion  was  noted  behind  the  spillway.  Examination  of  the 
surrounding  area  revealed  no  work  in  progress  or  recently 
completed  which  might  increase  the  flow  of  sediment  into 
the  pond.  Additionally,  there  were  no  changes  to  the 
surrounding  watershed  which  might  adversely  affect  the 
runoff  characteristics  of  the  basin. 

( e )  Downstream  Channel 


The  immediate  downstream  channel  is  full  of  debris 
and  has  many  overhanging  trees.  This  situation  could 
result  in  flow  restrictions  were  the  trees  to  be  felled 
in  a  storm.  With  the  exception  of  this  potentially 
troublesome  channel,  there  are  no  downstream  conditions 
which  adversely  affect  the  operation  of  the  dam  or  which 
pose  a  hazard  to  the  safety  of  the  structure. 

3.2  Evaluation 


The  significant  seepage  at  the  toe  of  the  dam  is  a  defi¬ 
ciency  with  potentially  hazardous  consequences.  The  existence 
of  such  a  situation  for  as  long  as  20  years  raises  doubts  as 
to  the  integrity  of  the  dam's  foundation.  For  this  reason, 
the  dam  must  be  rated  in  POOR  condition  as  long  as  this  problem 
remains  undefined.  If  corrected,  the  evaluation  would  change 
to  fair.  In  general,  because  most  of  the  dam’s  major  components 
are  accessible  for  inspection,  the  visual  inspection  permitted 
an  overall  satisfactory  evaluation  of  those  items  which  affect 
the  safety  of  the  structure. 


SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  Procedures 


The  fire  commissioners  visit  the  dam  weekly  and  adjust 
the  discharge  as  necessary  to  meet  the  town's  water  require¬ 
ments  . 

4.2  Maintenance  of  Dam 


During  their  weekly  visits,  the  commissioners  note  any 
deficiencies  in  the  dam.  Problem  areas  are  discussed  at  their 
formal  meetings  and  appropriate  remedial  measures  initiated. 
The  condition  of  the  dam,  especially  in  regards  to  operations 
and  maintenance  type  work,  indicates  that  a  more  vigorous 
maintenance  program  is  warranted. 

4 . 3  Maintenance  of  Operating  Facilities 

The  procedures  discussed  in  section  4.2  also  apply  to 
the  sluice  gate  and  its  operating  mechanism. 

4 . 4  Description  of  Any  Warning  System  in  Effect 
No  formal  warning  system  exists  for  the  dam. 

4.5  Evaluation 


The  established  operational  procedures  are  adequate  for 
Dan  Hole  Pond  Dam  given  its  limited  operational  capacity.  The 
lack  of  a  formal  warning  system  does,  however,  warrant  atten¬ 
tion,  as  does  the  quality  and  quantity  of  routine  maintenance. 


SECTION  5:  HYDRAULIC/HYDROLOGIC 
Evaluation  of  Features 

( a )  Design  Data 

Data  sources  available  for  Dan  Hole  Pond  Dam 
include  prior  inventory  and  inspection  reports.  The 
New  Hampshire  Water  Control  Commission's  "Data  on  Dams 
in  New  Hampshire"  dated  April ,  1925  contains  much  of  the 
basic  data  for  the  site.  Other  sources  are  an  undated 
New  Hampshire  Water  Control  Commission  report  entitled 
"Data  on  Reservoirs  and  Ponds  in  New  Hampshire"  and  a 
New  Hampshire  Water  Resources  Board  inspection  report 
of  June  12,  1973.  Undated  plans,  apparently  prepared  in 
the  early  1950's,  shows  the  modifications  proposed  for  the 
1958  reconstruction  at  which  time  the  dam  was  capped  and 
faced  with  concrete.  A  1952  New  Hampshire  Water  Resources 
Board  worksheet  gives  a  calculation  of  the  flow  capacity 
and  the  100-year  flood  flow  for  the  dam. 

(b )  Experience  Data 

Subparagraph  1.3  (b)  above  presents  experience 
data  for  this  dam. 

Visual  Observations 

Dan  Hole  Pond  Dam  is  a  concrete  masonry  structure 
on  the  Dan  Hole  River  near  Center  Ossipee,  New  Hampshire. 
The  regulating  outlet  at  the  dam  is  a  3  foot  x  4  foot 
sliding  gate  at  channel  level,  11  feet  below  the  spillway 
crest.  There  are  two  spillways,  one  in  two  10  feet  sec¬ 
tions  separated  by  a  pier  and  another  33.5  feet  long. 

Both  spillway  crests  are  at  approximately  the  same  eleva¬ 
tion,  which  is  taken  to  be  the  elevation  shown  on  the 
USGS  topo  map  of  827.0  feet,  and  are  1.5  feet  below  the 
dam  crest.  The  dam  crest,  at  approximately  elevation  828.5 
feet,  has  an  overall  length  of  114  feet  (including  spill¬ 
ways)  with  an  8.5  foot  wide  middle  section  containing  a  7 
foot  wide  gate  house. 


Downstream  of  the  dam,  a  short  channel  of  approxi¬ 
mately  500  feet  leads  to  Little  Dan  Hole  Pond.  This 
channel  consists  of  natural  rock  and  boulders  with  a 
number  of  small  falls  several  feet  high.  Large  boulders 
have  been  placed  on  the  downstream  face  of  the  dam  as 
additional  support  and  as  rip  rap. 


OvertoDDine  Potential 


The  hydrologic  conditions  of  interest  in  this 
Phase  I  investigation  are  those  required  to  assess  the 
dam's  overtopping  potential  and  its  ability  to  safely 
allow  an  appropriately  large  flood  to  pass.  This  requires 
using  the  discharge  and  storage  characteristics  of  the 
structure  to  evaluate  the  impact  of  an  appropriately  sized 
Test  Flood.  None  of  the  original  hydraulic  and  hydrologic 
design  records  are  available  for  use  in  this  study. 

Guidelines  for  establishing  a  recommended  Test 
Flood  based  on  the  size  and  hazard  potential  classifications 
of  a  dam  are  specified  in  the  "Recommended  Guidelines" 
of  the  Corps  of  Engineers  (COE).  As  shown  in  Table  3  of 
that  document,  the  appropriate  Test  Flood  for  a  dam  clas¬ 
sified  as  INTERMEDIATE  in  size  with  SIGNIFICANT  hazard 
potential  would  be  between  one-half  the  Probable  Maximum 
Flood  (PMF)  and  the  full  PMF . 

The  chart  of  "Maximum  Probable  Peak  Flow  Rates" 
obtained  from  the  COE,  New  England  Division  is  used  to 
determine  the  PMF.  For  the  six  square  mile  drainage 
area  to  Dan  Hole  Pond,  which  lias  mountainous  topography, 
the  chart  indicates  a  PMF  of  2150  cfs  per  square  mile 
or  a  total  of  13,000  cfs.  One-half  of  the  PMF  is  6,500 
cfs . 

The  "Recommended  Guidelines"  suggest  that  if  a 
range  of  values  is  indicated  for  the  Test  Flood,  the 
magnitude  most  closely  relating  to  the  involved  risk 
should  be  selected.  Since  the  risk  may  be  considered 
to  be  on  the  higher  side  of  the  SIGNIFICANT  category,  a 
Test  Flood  of  12,000  cfs  is  selected  as  the  inflow  to 
Dan  Hole  Pond. 


Applying  the  procedure  suggested  by  the  COE ,  New 
England  Division  for  "Estimating  the  Effect  of  Surcharge 
Storage  on  Maximum  Probable  Discharges"  produces  a  Test 
Flood,  corrected  for  storage,  of  5,930  cfs.  Thus,  the 
lake  has  a  significant  damping  effect  on  the  magnitude 
of  the  peak  flow.  The  storage-stage  curve  used  to  deter¬ 
mine  surcharge  storage  for  these  calculations  is  developed 
assuming  that  the  surcharge  storage  available  is  equal 
to  the  lake  area  (408  acres)  times  the  depth  of  surcharge. 
No  spreading  or  increase  of  area  with  depth  is  considered. 


The  Stage-Discharge  curve  is  developed  by  defin¬ 
ing  discharge  as  the  sum  of  flow  through  the  gate,  flow 
over  the  spillway,  flow  over  the  dam  crest  and  flow 
over  the  side  slopes  at  the  ends  of  the  dam.  The  datum 
for  flow  calculations  is  the  spillway  crest  at  approxi¬ 
mately  elevation  827.0.  The  invert  of  the  gate  is  11.0 
feet  below  the  spillway  crest  and  the  gate  acts  as  an 
underflow  sluice.  The  spillway  has  a  total  length  of 
54.5  feet,  and  acts  as  a  broad-crested  weir.  When  the 
water  level  is  1.5  feet  or  more  above  the  spillway  crest, 
the  dam  crest  also  acts  as  a  broad-crested  weir  with  a 
length  of  54.3  feet.  The  overbanks  at  either  end  of  the 
dam  are  assumed  to  rise  at  2:1  slopes  and  act  as  broad- 

crested  weirs  with  lengths  varying  as  a  function  of  water 

level . 

The  peak  test  discharge  of  5930  cfs  would  result 
in  a  maximum  stage  of  7.22  feet  above  the  spillway  crest, 

or  5.72  feet  above  the  top  of  the  dam. 

Hydrologic/Hydraulic  Evaluation 

The  results  of  the  hydrologic  and  hydraulic  calculations 
indicate  that  the  dam  would  be  significantly  overtopped  for  a 
flood  of  the  magnitude  of  the  PMF .  A  potential  depth  of 
overtopping  of  about  5.7  feet  is  indicated.  It  is  estimated 
that  the  flow  capacity  of  the  dam  with  full  spillways  and  the 
sluice  gate  fully  open  (but  with  no  overtopping)  is  about  5 00 
cfs,  or  only  about  ten  percent  of  the  Test  Flood. 

5 . 3  Downstream  Dam  Failure  Hazard  Estimates 

The  flood  hazards  in  downstream  areas  resulting  from  a 
failure  of  Dan  Hole  Pond  Dam  are  estimated  using  the  procedure 
suggested  in  the  COE  New  England  Division's  April  1978  "Rule 
of  Thumb  Guidelines  for  Estimating  Downstream  Dam  Failure 
Hydro£raphs . "  This  procedure  accounts  for  the  attenuation  of 
dam  failure  hydrographs  in  computing  flows  and  flooding  depths 
for  downstream  reaches. 

For  the  purposes  of  these  calculations,  failure 
is  assumed  to  occur  as  soon  as  the  dam  crest  is  overtopped  or 
at  an  elevation  of  828.5  feet.  This  corresponds  to  a  height 
of  12.5  feet  above  the  stream  bed. 


A  gap  of  40  feet  is  assumed  to  be  opened  in  the  center  of  the 
dam  during  failure.  The  resulting  peak  dam  failure  discharge 
is  then  estimated  as  2970  cfs. 

The  Dan  Hole  River  may  be  considered  in  4  reaches  down¬ 
stream  of  the  dam  for  flood  hazard  determinations.  The  first 
reach  of  3200  feet  includes  Little  Dan  Hole  Pond.  The  second 
section  of  6200  feet  extends  through  the  flat  swampy  area  below 
Little  Dan  Hole  Pond.  The  third  reach  of  4750  feet  includes  the 
steep  portion  of  channel  downstream  of  the  swamp  up  to  the  split 
in  the  channel  near  Center  Ossipee.  The  fourth  reach  follows  the 
north  channel  from  the  split  to  an  old  mill  dam  near  the  center 
of  Center  Ossipee.  It  is  assumed  that  one  half  of  the  flow  would 
follow  this  channel  and  one  half  would  follow  the  south  channel 
through  Center  Ossipee.  The  channels  rejoin  slightly  downstream 
of  the  mill  dam. 

Reach  1  offers  significant  storage  capacity  in  Little 
Dan  Hole  Pond  and  would  reduce  the  peak  flow  to  approximately 
2800  cfs.  The  depth  of  flooding  would  be  low  in  this  area 
and  would  not  affect  any  development  around  Little  Dan  Hole 
Pond.  Reach  2  further  attenuates  the  peak  to  2550  cfs  which 
would  produce  a  flood  depth  of  9  feet,  but  still  would  not 
threaten  any  structures.  Reach  3  is  steeper  and  narrower  and 
attenuates  the  peak  only  slightly,  to  about  2500  cfs.  A  flood¬ 
ing  depth  of  about  7  feet  would  not  threaten  any  structures 
along  this  section. 

The  channel  splits  at  the  upstream  end  of  Reach  4  and 
only  one-half  of  the  flow  from  Reach  3  enters  Reach  4.  This 
flow  is  not  attenuated  significantly  and  remains  at  approxi¬ 
mately  1250  cfs.  The  flooding  depth  of  about  8  feet  does  not 
threaten  structures  along  the  reach.  However,  an  old  mill  dam 
at  the  downstream  end  of  Reach  4  dams  the  Dan  Hole  River  at  a 
narrow  gorge  and  is  some  30  to  40  feet  in  height.  Due  to  the 
very  limited  freeboard  and  deteriorating  condition  of  this 
structure,  it  is  possible  that  the  flow  caused  by  failure  of 
Dan  Hole  Pond  Dam  could  cause  its  failure  as  well.  If  this 
were  to  occur,  signficant  depths  of  flooding  would  result  and 
several  dwellings  just  downstream  in  Center  Ossipee  would  be 
threatened,  with  the  remote  possibility  of  loss  of  life.  It 
is,  however,  beyond  the  scope  of  this  Phase  I  investigation 
to  determine  the  potential  for  failure  of  the  old  mill  dam  in 
Center  Ossipee. 


SECTION  6  -  STRUCTURAL  STABILITY 


Evaluation  of  Structural  Stability 


( a )  Visual  Observations 

The  field  investigation  revealed  no  significant 
displacements  or  distress  which  warrant  the  preparation 
of  structural  stability  calculations  based  on  assumed 
sectional  properties  and  engineering  factors.  The 
seepage  area  at  the  downstream  toe,  however,  could 
threaten  the  long-term  stability  of  the  dam. 

( b )  Design  and  Construction  Data 

No  plans  or  calculations  of  value  to  a  stability 
assessment  are  available  for  this  dam. 

( c )  Operating  Records 

There  are  no  formal  operating  records  for  this 
dam.  Contact  with  local  residents,  however,  reveal  no 
evidence  of  instability  after  past  floods. 

( d )  Post  Construction  Changes 

The  alterations  accomplished  in  1958  should  not 
adversely  affect  the  stability  of  the  structure.  The 
results  of  the  field  inspection  and  a  check  of  the 
available  records  produced  no  evidence  of  other  changes 
which  might  influence  stability. 

( e )  Seismic  Stability 

The  dam  is  located  in  Seismic  Zone  No.  2  and,  in 
accordance  with  recommended  Phase  I  guidelines,  does  not 
warrant  seismic  analyses. 


SECTION  7  -  ASSESSMENT,  RECOMMENDATIONS 
AND  REMEDIAL  MEASURES 


Dam  Assessment 


(a )  Condition 


The  Dan  Hole  Pond  Dam  is  in  POOR  condition  at  the 
present  time. 

(b)  Adequacy  of  Information 

The  lack  of  in-depth  engineering  data  does  not 
permit  a  definitive  review.  Therefore,  the  adequacy  of 
the  dam  cannot  be  assessed  from  the  standpoint  of  review¬ 
ing  design  and  construction  data.  This  assessment  is  thus 
based  primarily  on  the  visual  inspection,  past  performance 
and  sound  engineering  judgement. 

(c )  Urgency 


The  engineering  studies  and  recommendations  regarding 
the  foundation  seepage  should  be  implemented  by  the  owner 
immediately  upon  receipt  of  the  Phase  I  Inspection 
Report.  Other  studies  and  improvements  warrant  attention 
within  one  year. 

(d)  Need  for  Additional  Investigation 

The  following  areas  should  receive  additional 
investigation : 

(1)  Determination  of  the  extent  of  the  foundation 
seepage  problem  and  development  of  a  feasible 
repair  procedure,  if  necessary. 

(2)  Analysis  of  alternatives  for  increasing  the 
dam's  discharge  capacity  or  for  providing  suitable 
emergency  spillway  facilities. 

(3)  Analysis  of  the  height  of  which  the  abutments 
should  be  raised,  particularly  in  light  of  the 
ongoing  erosion  process. 

(4)  Investigation  of  the  deteriorating  down¬ 
stream  mill  dam  to  determine  if  it  should  be 
repaired  or  removed,  particularly  as  it  presents 
a  hazard  which  might  not  otherwise  exist . 


(2)  Monitor  erosion  at  the  end  of  the  right  training 
wall  and  improve  the  rock  slope  protection  if  necessary. 

(3)  Monitor  seepage  through  squared  stone  masonry 
near  the  left  side  sluice  gates,  noting  particularly 
any  changes  in  quantity.  If  the  situation  presents 
itself,  conduct  a  detailed  inspection  of  these  areas 
under  drawn  down  or  other  low  water  conditions. 

(4)  Install  a  gauge  at  the  dam  site  to  better 
monitor  flow. 

(5)  Replace  the  inadequate  maintenance  stoplogs  for 
the  five  bay  sluiceway. 

(6)  Instruct  local  officials  such  as  the  police  and 
fire  chiefs  in  the  proper  operation  of  the  dam  and 
arrange  for  their  access  to  operating  equipment  in  the 
event  of  an  emergency.  Such  a  program  might  decrease 
response  time  in  the  event  of  unforseen  circumstances. 

(7)  Institute  a  formal,  written  flood  and  emergency 
warning  system. 

7. 4  Alternatives 

As  an  alternative  to  an  improvement  of  the  dam's  discharge 
capacity,  the  structure  could  be  left  as  is  with  the  potential  for 
flooding  in  the  event  of  a  Test  Flood  magnitude  storm.  Since 
the  storm  of  record  in  this  area,  which  occurred  in  1938,  is 
less  than  40  percent  of  the  Test  Flood,  this  alternative  may 
be  a  viable  one. 

There  are  no  meaningful  alternatives  to  the  operating 
and  maintenance  type  improvements. 


INSPECTION  TEAM  ORGANIZATION 


Date:  12  September  1978 

NH  00376 

DAN  HOLE  POND  DAM 
Ossipee,  New  Hampshire 
Dan  Hole  River 
NHWRB  188.01 

Weather:  Cloudy  and  cool 


INSPECTION  TEAM 
Nicholas  Campagna 

Robert  Minutoli 
Andrew  Christo 

Paul  Razgha 
Richard  Laramie 


Goldberg,  Zoino,  Dunnicliff 
&  Associates,  Inc.  (GZD) 

GZD 

Andrew  Christo  Engineers 
(ACE) 

ACE 

Resource  Analysis,  Inc. 


Team  Captain 
Soils 

Structural 

Structural 

Hydrology 


Mr.  John  Thompson,  one  of  the  Center  Ossipee  fire  commissioners, 
accompanied  the  inspection  team. 
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CHECK  LISTS  FOR 

VISUAL  INSPECTION 

AREA  EVALUATED 

BY 

CONDITION  &  REMARKS 

SUPERSTRUCTURE 

a.  Vertical  alignment 
and  movement 

C' 

N'o  deficiencies  noted 

Horizontal  alignment 
and  movement 

No  deficiencies  noted 

Condition  at  abutments 

Evidence  of  erosion  around 
both  abutments;  sufficiently 
severe  on  left  side  to  under¬ 
mine  roots  of  a  large  tree 
which  could  fall  on  gate  house 
and  block  dam 

Unusual  movement  or 
cracking  at  or  near 
toe 

None  noted 

Unusual  downstream 
seepage 

P 

<iC 

Evidence  of  50  to  100  gpm  seep¬ 
age  at  toe  of  dam  to  left  of 
gate  house;  seepage  in  same 
area  shown  in  1958  sketch; 
some  attempt  at  repair  evident 

b.  Condition  of  concrete 

Erosion  or  cavita- 
t  ion 

l 

None  noted 

Spalling  or  crack¬ 
ing 

1 

If/ 

Minor  surface  spalls  on  both 
abutments;  horizontal  and 
diagonal  surface  cracks  on 
both  abutments;  horizontal 
crack  3  feet  below  crest  over 

90‘ic  of  right  abutment;  diagonal 
and  vertical  crack  at  end  of 
right  abutment  and  at  junction 
with  spillway 

-3 
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CHECK  LISTS  FOR 

VISUAL  INSPECTION 

AREA  EVALUATED 

BY 

CONDITION  &  REMARKS 

Condition  of  joints 
(sealing,  alignment, 
etc .  ) 

Good 

Rusting  or  staining 
on  concrete 

None  noted 

Visible  reinforcing 

None  noted 

Seepage  or  efflour- 
escence 

None  noted 

OUTLET  WORKS 

a.  Approach  Channel 

Slope  conditions 

— 

Broad  approach  from  pond 

Bottom  conditions 

Sandy  with  some  rocks 

Rock  slides  or  falls 

None  noted 

Log  boom 

None 

Control  of  debris 

Considerable  debris  on  down¬ 
stream  slope 

Trees  overhanging 
channel 

None 

Training  walls 

i 

A- 

Good  condition;  grating  span¬ 
ning  walls  has  six  inch  square 
holes;  trash  rack  has  surface 
rust 

b.  Concrete  Spillway 

Erosion  or  cavitation 


None  noted 


Dan  Hole  Pond  Dam 
Ossipee,  N.H. 
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CHECK  LISTS  FOR  VISUAL  INSPECTION 

AREA  EVALUATED 

BY 

CONDITION  &  REMARKS 

Spal ling 

TC 

I 

Two  surface  spalls  6  inches 
in  diameter  on  left  side 

Cracking 

! 

Some  cracking  near  right  end; 
two  continuous  horizontal 
cracks  over  entire  length  of 
left  spillway 

Condition  of  joints 

No  deficiencies  noted 

Rusting  or  staining 

None  noted 

Visible  reinforcing 

None  noted 

Seepage  or  efflour- 
escence 

None  noted 

c.  Gate 

t 

Condition  of  gate 

Not  inspected  due  to  submerged 
state;  operator  states  gate 
in  good  condition 

Gate  mountings 

■ 

Unknown 

Serviceability  of 
operating  mechanism 

i 

Not  operated  due  to  lack  of 
equipment ,  but  appears  ser¬ 
viceable;  operator  substan¬ 
tiates  good  condition 

Adequately  secured 
( tamperproof ) 

d.  Outlet  Channel  (imme¬ 
diate  area) 

TO' 

Locked  gate  house,  but 
operating  tools  stored  at 
firehouse  due  to  previous 
vandalism 

Discharge  tunnel 

Not  visible;  outlet  covered 
with  boulders 

Slope  conditions 

7^- 

Stable  slopes 
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CHECK  LISTS  FOR  VISUAL  INSPECTION 

AREA  EVALUATED 

BY 

CONDITION  &  REMARKS 

Rockslides  or  falls 

- 

None  noted,  but  very  rocky 

Control  of  debris 

Considerable  debris  in  channel 

Trees  overhanging 
channel 

Many 

Other  obstructions 

None  noted 

Erosion  at  toe  of  dam 

None  noted 

e.  Existence  of  gages 

- ^ 

None  and  no  records  maintained 

Dan  Hole  Pond  Dam 
Ossipee,  N.H. 
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CHECK  LISTS  FOR  VISUAL  INSPECTION 

n 

AREA  EVALUATED 

BY 

CONDITION  &  REMARKS 

RESERVOIR 

a . 

Shoreline 

Evidence  of  slides 

— 

None 

Potential  for  slides 

Shoreline  stable 

b. 

Sedimentation 

None  noted 

c . 

Upstream  hazard  areas 
in  the  event  of  back- 

flooding 

No  development  other  than 

seasonal  campground 
abutment 

near  left 

1 

d. 

Changes  in  nature  of 
watershed  (agricul¬ 
ture,  logging,  con¬ 
struction  ,  etc .  ) 

None  noted 

DOWNSTREAM  CHANNEL 

Restraints  on  dam 
operation 

None,  especially  in 

light  of 

m 

Potential  flooded 

! 

limited  operational 

capabi  1  i  ty 

areas 

In  town  only  if  det 
lower  dam  fails 

e  r  i  o  r  a  t  e  d 

OPERATION  AND  MAINTENANCE 
FEATURES 

a . 

Reservoir  regulation 
plan 

Normal  procedures 

c 

Maintain  sufficient 

flow  for 

water  supply 

Emergency  procedures 

IP 

None,  as  potential 
very  limited 

procedures 

A  _  7 
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APPENDIX  B 


FIGURE  1  Site  Plan 

FIGURE  2  Plan  and  Elevation 

FIGURE  3  Sections 

List  of  pertinent  records  not 
included  and  their  location 
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The  New  Hampshire  Water  Resources  Board  (NHWRB),  37  Pleasant 
Street,  Concord,  N.H.  03301  maintains  the  following  records 
on  this  dam: 


(a)  Report  of  a  June  12,  1973  inspection  by  the 
NHWRB . 

(b)  An  undated  New  Hampshire  Water  Control  Commis¬ 
sion  report  entitled  "Data  on  Dams  in  New 
Hampshire . " 

(c)  An  undated  report  by  the  same  agency  entitled 
"Data  on  Reservoirs  and  Ponds  in  New  Hampshire.” 

The  Board's  telephone  numbers  are  (603)  271-3406  or  (603) 
271-1110. 
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4.  View  of  excavated  area  in  downstream 
dumped  boulder  slope 


C-4 


?  V\  .V  n  '  X7  r~'  v  - 

r.  Crnnrr  _ r\! 

f .  XT'rJ^&^xr^'.'rs  ..->  r 

p>x  *..,  \  /  _  'V'-; 


WINN1PESAUKEE  QUADRANGLE  >  \ 

NEW  HAMPSHIRE  ,g-T'v.\3F\  vVVy,)  V  ,  , 

)5  MINUTE  SERIES  (TOPOGRAPHIC) 


V  ^  -  \  v  •,  .r-  \  ■ -_-  .;  v 

^  •  SiJ  ^  '  ■:  \  •  N-Vv  .  -C*  ' 

S^v^-Vvvx^.^j  ?  \aA-A-  .. 

A^v^gPN  \'v^rhuri*yMt»  \  \>  “  -y^w  A  ■  "\  ,=-_CV.  £\ 


-JUtL’AjviRt*' 


:  ’15  1600000  ftct  317 


s18  7iP  ' 

■v  r-TT^v  t  -  > 


?r  *(  1  2£XJf  - 

S j  <w/^Xav =rX-  xxX  \  '^^7  \  -*rL$y'A/'  ^y^~:  ' . 

T?  ‘  ' A-  A\  'c  JX  ^  V'v|^r-4<!^  ,  -:>'/-, 


;-:<r\i^'-  («  /awcat^  a^a  rvv;r.c 


A  J  '■—  "  -T- ,  l  •  (  r^V c  '  '  A  (LnJ ■/ { 
A^N  -.  .  »  ,  U.„  S^Srf'M  f\,  ,  fi 


■STlr-siA  i  'iv  ^  fliigTAiA-J/.  L-  <  c«dt«t» 

4;:  a,,  - 


,®>  VvH> 


f  XAr'’X<>4/ 


'  'fuS».d  TN-, 
A .  ’.•*  ^  ~ 


c . •'•<'•  .  .  •  -  A 


/— A'?  -Vi  ':-'  iRX»«>7  ~~  Pr'  «.  J  • 


tA\ :--:?^#-V  -'  ;.^V  V ..; 

-  -A  -  •  *--V,  U  Y«V- LL^-AnX'  MVVA.A  r'  ?S:-  •> 


'^7  ^sV' 


* 

A-  *4 

\  '*  /"^  — ^Cl‘  C-'*^*i  ^ Covpt .  *^cX 

v  Sio>f  1  -f.  f  >  ',^rss  ‘  ^7"  -•  t 


,as,o'':,z‘nL| 


J^^SSS«»K\  AsSNsgSN-'-AA-N 


Wv  7\  ■  ^  «’ 


Black  \  A; 


a>\'}^J.  '  ,  / 


O  '  /\-  Pond  A  -A-J 


‘'7-  -\ 


w%v. 


„AV\  a  'Vac- 

:••  ;<- 7-  'X 


:  ^  „  y- vat^n 


,P  U.^jy  DRAINAGE  AREA  DELINEATION 

7^*  j  DAN  HOLE  POND  DAM 

.  '"  JWc,.,  ,«“1.  ,te:7V'\s--  Td^7  :  DRAINAGE  AREA  =  6.06  SQ.MI. 

SCALE  1 : 62;  500 

_  ■-  A-5’'  '  /  '"  A  A*. 

».«.,  “""'Me'^'^.l-'t  o-2 

Isfana  . .  _.  I  f\  ~%‘*^-  ’o  w/—  •  -- — -- c'  -  •.  \/j  j  <;)]  ,  ■  \\ "-— "  —  r'  ,' -  ^  vVt;^'^s' 

•*  c  *  .  Mai.mi  41  ‘■’T  Union  'Whirf  .  ^\  ,  XX  >'  -'  :)  -  '<’  C "  N  ,- -It;  L',  r-jff'  >>  ^ 

*•  f  -‘farm.  /  k^  -"-  A  >0»  tGtSXtAL'-  /  -i  A  '.i^-  -1 _ _  f 


Whom, at*, ry  . . . IS$'£ 

-  js'"ia  v  » 'o.  cu 

*  S'  .  «  Malvtn  1  AL'nic 

“  ^ll'*  •  , *rm  I  / 

"  1  po'i  C-  Aoe 


>  '  V  '  //r.  A 

r^---  \  ‘  .  -'/ '  fcrxsJ-  Ixrtd 


Tx'  ■'"-  s.:  /  -|  \ 
<  N  f  .  /y' 

>  -  VL- 


'  --.  * 

1  7^'  r  ;  ^ 


c-r -X,-..,  -  '  i  4;  .  ^  ly, V;4f-^-- v-  •'  ■^-S-$rSi£j  U'  :'  X  '  “A 

p>.%—  >  yp  j»  .-  J  -  \  X  >sx:  >•'  )?I  .  -sf"  X' 

./rASsg^V-1 ;,  is.  !4v  A  ~r  >L’ :, .  'n 

-  Mtei  : ;  •'  '•  -/-  N% in:  AVrX: aA:  T  NVA;:-/;.(a  : 


AX:  :;vAA:  v7 


Dma^  D  KK)  WolE  <5-20-1%  Ttb  )  jti 

Sl^e  C-LAss  v  F  IcArr  \oO  -  1^Tc^K£D\N^£ 

HAZARD  CLASS\F\CiVr\0f0  -  ^  \  G  M\FVCKtJT  i 

i 

\3>!\S£D  OinO  ~\\\B  LoCNTlOK)  OF  T*-\£  Tou/*J  of  | 

i 

OsS\v>t£  \U  THb  bOuOt 0^T&ENF\  pLoofr  PlMA),  ; 

i 

i 

TE  st  Flood  -  ^  Kv  Vo  ?^\F  ; 

i 

Gii/£tO  ^  Aco>\a^e  area.  oV  b-0(o  fhc.  <*<ac\  j 
KoufvVo^' ao(aj>  4o^ocj rc^Ky  ^ fke  60S  curi/e  yieldsj 
^  o-f  2. 1  SO  C  Fs  /o<^.  m  l  .  '.  j 

PhF  F  4>.0fc(^»50>  (3000  J  So  W 

Teirf  -f loci^  is  W^ecn  &(S0o  cx^c|  I\0o0  oVs. 
S,r\cevtWe  f\<»U  is  oa  VUfc  tv'^U  SiAe  oV 
,  (A*e  rt,000>  cJs s. 


k  ^  O 


UoW  c\-2\~l%  Tcu  M ofu 


Qy  .56  Ov) 

O^eAj  -O  i£  clo^d  #  Qx-Qv'^-  Om~C> 


•^oc  0  CU  ^  l.  5 ' 

<$£  '  •  (.  lJ  (M  //,o^  i P  ojy?r\ 

A1  3.o  (5^./7)  l>3/l 

^or  k  *>  l«5‘ 

(?5  '  -56  (i2.)  (T7|U^  I  {  <^c\W  o^eA 

0 s-  3  o  Is-u?)  K5'1 
Q, --  (Pu  -  J..S  (iCK-l.si)  (  ,b'(  k-I.S^Vl 
Qj-  3,0  (,53.9j(U- 1.5)1'1 

Li^ru^  an<\  Oia^uA  ^(ow>  Cv  ^foyav^  "Vo  calcuAcAe  a 

ke<*A~  A\t»ckac  c^e.  C^taViOAskl^  ^  o  1  Iol-J  »  c^A  cu  lai  ior\ 

i!>  done  clsSuw\'k^  'VW£  'Vke  "5  ^M1  ^Tu i(y  open. 


ji  Uoieeflo^  sluice  Q^c\W.  e<^u<vtao,  housed  £aal 


T 

*  o 

CO  £-  — 

i  i  l  tl) 

CL  > 

UJ 

o  o  i/i 

a. 

_l  .H 

o 

CO  3 

LU 

OtJ- 
LU  > —  © 

*— 

O'*- 

<r 

73 

© 

CO  01  J= 

-•  CJ 

s 

CM  - 

O 

~r- 

I—  O  X 

Z 

LU 

CO  « 

O 

Q_ 

UJ  -  3 

CL¬ 

O 

X  01  — 

O  0)r- 

UJ 

LU 

c.*-* 

_l 

1— 

z  o  a 

o 

X 

X  —  01 

X 

LD 

O  01 

QJ 

"T* 

1 

01  X 

X 

73  -*-• 

o 

Q 

3- 

Z 

x  i/i  e 

Ixl 

x 

o 

Z  01 

*- 

o 

x 

_J  01  > 

X 

s 

J£  O 

#-V 

a  ro 

LU 

LU 

— ■  -*-■  07 

—r 

—1 

U> 

X  3 

• 

OJ  - 

o 

o 

O' 

(O  i.  O  © 

-r-4 

©o 

M 

X 

X 

OJ  • —  «t— 

1 

»— 

X 

s 

>^*-  /t 

X 

ro  — * 

x 

T 

O 

O  m  y\ 

<3  »• 

_i 

X 

CO 

CO 

01  0lli7y 

* 

-o 

ID 

© 

M 

x 

LU  3  •*■*  •  t 

to 

TT  © 

O 

o 

o 

f—  O  a©  + 

• 

05  t-« 

_J 

y 

s 

'w- 

x  — ro  ei  x 

CD 

<x 

O 

1— 

- 

l_3  '-*-  C3  X 

V 

LU  lOO 

o 

x 

CD 

f— 

tt'XH 

y  05  00 

X 

ro 

■XI 

01  -  XI- OJ 

©  ^ 

LU 

s 

ro 

CO  . 

ro  ~ 

to  X  o 

U 

LU 

•  •  o»  •  • 

£ 

•  •  01  OJ 

roin 

•  •  •  CTi 

O' 

uoaQ^-ou-H  w  x:  in  ro 

• 

CD  B 

X 

xinxr- 

HiTidG  £_  CH  •  -X-  LU 

z— • 

1  T-lilQ 

X 

X 

— CT  — • 

Ul-th  u=>roojy 

UJ  1 

x  a  ro  oj 

O 

X 

r 

UJ 

o  O  — ■  ^  X 

XX 

^  ■+• 

<o 

U  L3 1- U  lL  L3 1—  E  S_  *r  -H- 

t— 

-*■  03  L3  Q 

to 

ZOJZ'-' 

z  s  droojr- 

*• 

NOZ(M 

o 

to 

\ 

CO 

J— 

CO 

o 

*r 

• 

« 

N/ 

* 

OJ 

tn 

•  • 

s 

© 

\ 

ZD 

t-4 

© 

•  • 

•  • 

•  • 

© 

CO 

-7- 

-* 

OJ 

O' 

© 

ZD 

V 

X 

II 

in 

in 

it 

© 

•*- 

U7 

i- 

X 

X 

IT) 

I- 

X 

1 — 

X 

i— 

X 

X 

X 

X 

X 

• 

■* 

V 

• 

■H- 

1— 

X 

X 

UJ 

■ 

z 

z 

L3 

Z 

u 

z 

o 

X 

X 

X 

© 

ro 

© 

© 

© 

X 

OJ 

© 

ro 

© 

T 

u 

H 

z 

o 

M 

M 

X 

M 

X 

Hi 

X 

X 

z 

s 

X 

ii 

n 

ii 

n 

ii 

it 

II 

ii 

II 

Hi 

X 

>c 

Q 

X 

X 

II 

X 

X 

X 

X 

z 

X 

LU 

X 

X 

o 

O' 

ro 

OJ 

in 

X 

<H 

OJ 

in 

X 

X 

X 

UJ 

X 

X 

M 

X 

M 

X 

Hi 

X 

X 

X 

X 

O 

© 

© 

o 

© 

M 

© 

© 

© 

© 

X 

►H 

X 

CD 

© 

o 

© 

© 

© 

Q 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

o 

OJ 

ro 

O’ 

in 

'£> 

r- 

CO 

<71 

© 

OJ 

ro 

o- 

in 

to 

r<- 

CO 

O'. 

© 

■r— i 

OJ 

ro 

O' 

in 

to 

r- 

•H 

W 

>rH 

▼H 

ri 

OJ 

OJ 

OJ 

OJ 

OJ 

OJOJ 

OJOJ 

OJ 

ro 

ro 

ro 

ro 

ro 

03 

ro 

ro 

DISCHARGE  FROM  DAN  HOLE  POND  -  GATE  OPEN 


4^' 


— <o.jroijD(TiC\ir-'\iooxr-v\i-4'r-..^-.rou)G>ir)--oor'-i^- 
~-*r-'i\j(\iroTif>U)r-oo(r,  ■— ojTinr^cr, 


Ck:oGDCDCs)r-rocriooi^-T}-(35^-<r^iooorocDoor-fvooocicr.cr.cnooto 
o  tn  m>  <r.  kd  t  rt  co  <s>  in  -*  at  oo  <r>  — « cm  oo  in  ro  cm  cm  ro  in 

-«  cm  rt  m?  os  g>  r>  in  oo  *s>  ro  m>  g>  ro  vo  cd  ro  is-  — <  ir>  <r.  r>  is. 
e:  oj  cm  oj  m  ro  ro  tt  tj-  u->  u")  u">  *jo  vd 

<t 


oo<r 

o>  v-^  3:  cd  r^-  ro  *x.  o  cm  m-  m-  cd  -r-«  r-  m>  oo  ro  *s>  co  is-  r  ~  co  oo  *x.  o»  cri  *»  in  cm  w 
•-•  _j  in  *X'  cr,  i£«  m-  *x»  ra  in  — <  <Ti  co  cr,  — .  ro  r-  cm  co  bo  aj  »aj  ro  u-)  oo  — « *x> 
o  -j  — •oi^r^oooor'iuooooroMOoroMocDror-— •uocr»rois-'r-.M)<s) 

CM  CM  CM  fO  I'M  I'M  M"  M-  M"  in  in  in  CO  M>  |V  N-  00 


Uicnrofw— tTroo<Mincr.c'jvDa>CMM)Ov^Jinco^M-r-coroM)cr»— .m-iv 
»~-r-ooooo.cr>aiCDCDCD'^^— •CMCMCMrororoM-'*rM-u')uoii->ij->M)M)M> 
<r_^H^._^,^HCMCMCMCM*.MC\ICMCMCM>MCMCMCVJOJCMCMOJCMCMCMCMCM 
(3 


_j  <Ti  o  a.  cti  cm  M3  ^  o  co  cm  cm  r--  m>  r-  oj  co  r-  rs-  r-  cr.  oj  uo  oo  —  in  oo 
<rrwM-M-03'r-*ci>mmcMs.ooMTOU')^(S>rooorvcr>M'CM'*tcou')vocTMn 
*-'r-*c\imM-r'-CDmr\-^>x>»-<C'-rocr<uorocDr^inr>oM— <<s>cr>cr.  cr»o^a> 
o  -^--..-.cMCMroro'^M-tovDivr^oooNeD-.CMOMroM-inr'. 


OOOOOOOOOOOOOOOOOQG'QOOOOS'O®® 
CD  in  CD  LO  CD  LO  CD  in  <3  in  CD  in  CD  in  ®  U")  CD  U~>  CD  in  CD  in  CD  in  CD  tO  CD  m 

OQ^^^jOjromM-Tj-inin'gjMorvrwoococr.cncDCD^'-rvjcMr'or') 


n-7 


Dam  MoLt  Po *ox>  tcg>  ^ . p a-f  2( 

ReAucAoA  ic\  ^Iolo  A  ue  \o  ‘G'torocj^.  * 

A ^SUme  4^'koA  ^-VoryvN  \J  oluv^e  -  l^“ 


i 

J  U.^£  CO  £  6uc^c^es^eA  Hci'VtvoAolo^  Vjo\Uv  oclcL’Wal  j 

j  \  VeroA\.oo.s,  v  | 

!  Qf»=  8?iu-  j 

!  I 

:©  ^  ■  \ 1,000  — *  H(r  |0.°i^'  a  Loud  The  5pi  IliJay  crest 

H=  IO.°iS'  a'^e*  lO.T*  (|/u,”V  /i.«3  "ofsur- 

^Ixacae,  ^-Voro^G, 

Qpi'  Q^0’  ^rvY  ^ 

©  Hx'  5*03'  tfkove  4\e  £>f>il|u<\y  crest 

HtY  S-^5  chives  5(05  (J,Z<D-  6?.36"  ot  SuCtk^Aje 

^toCa^e. 

Q?i,  Qt,[h  i%)-  l.ytocSs  | 

3)  =  If)  23  ^  Hv  *  Cl1  c.koi/e-tVes^W^y  cr*sf 

Hv  VCV  ^.Cl  (f.26'0  -  )0 "  o4  Suc- 

^Uafcx^e  storage  , 

^v'u'  -^V  5"''4lc^ 

W  Qp„'  s,\m  Hit*  fc-fcfc’  ab  01/e  tke  s^vWu)^^  cfest  i 

Hm-  fc-C-b1  cy^es  G>G3  (  I.ZtO*  o£  «Af-i 


D-l  1 


» 


Dam  Houe  itbrf-n’TL 


cV\o,  c o^e  ^"Vo  c  cxc^e . 


I(S> 


FoR  c\  ^\<N0\\  c3^  and  ^T7R4  ’. 

V^l^*ch  is  o^ly  sii>+l/ 

‘STcDK -  ^>3 5~4  10 « ^6>  q  £,,  4-Uo.^ 

X  '  asi-^col  -p*r  -Uv^Tp. 

,  0,605  N\  r 

(So,*  I^OtfO  C  /-  — pf  j  -  5/‘i3lt  tfs 


H-  \OC  S.1%!  a^oi/e  vH\a  <U*\ 


cc<?s+* 


Dwa<=.  m  Hole  PtotOk  tcG,  cj-ll-ii  p.\2dfn 

Co\c\AoK\  on  oC  £s-H'  <i  [)o£a)  C».tA  C^arv\ 
"FaAun t  ploo^  S-tac^s  -  \3^£«c\  or\  C0£ 
'RuWoF  ~tV  11  SUxiaAGe,  Affd  I'lTS. 

St£F  1-  Reservoir  ^-Voca^e  T]iV\e  o-f 

FaAuCe 

/\ssu^e  -fcMlure  occurs  u>\\e^  "VUe 

i  6  Ov/ecAo  f^e<A,.  (CJoJbcr  [ci/el  (,£'  Oi/<err 

fj  p  •  llu)  ck 

-  C^OCtAcxV-''  SuCtl^r yi,  -  (Zoo  A?1  +  I-SCYosJ  ftp 

=  (9(1  AF 

St 6 P  I :  ^ENU  FfMuy^t  CWplou) 

U\  4  40^  (_u);<Hl\^  -  .MCl/H. l)r  45',4,' 

U  ±&  M  0  f-\ . 

i:  |l,0  +  h'  -  \1'$ 

G?--  yn  (  40  }  \JTzF1  )'s 

2C\1^  Us  -*•  %V0  Us 


D/\v*  V\oue 


I  LG}  <1-21-1%  j^cf  ZI 


^>TEP  3 ;  C^e^/elo^  ‘S-Vcx^e-  t)i5oV>ar^a  j^OuViv^ 

-for  t)Oujr\  sVreo.v^\  Reaches 
/\  sS  u^e<l  Cross-  S^c-Koa^  -for  ihe  docon- 
sYr^cvv^  recxcUes  £>\\Ouoa  on  'tWe  USG>S  -Vd^O 
Cvre  ^\oA\£^  Vse^loo  . 

Coc^^u'Wr  V^hWs  <o(  ^-hx^<2-  v3is- 

cUacc^e  Re.  WVxoAsWvfss  o^ce  a^acV^A. 

Reach  ]_  •.  L\H\e  t}a<\  Ho\e  P*o(\<\ 


L-  3  Zoo  1 

s  =  n 

^00  *  .Oo^MH 


r\  =  .045 


;  L-  &200' 

s>  MO 

Bioo  ’  (COl^ 


{Oc>-V  \o  Sca\e 


2  0.30,  Sd0 


^^ia6^A  To  tn  C-U^^nel 


It  o-f  Zl 


©vd<T(VD— «cvjioooroorv.oos>^orocDio^jTvjrwir>vDT»-ii>rocD<Mo^f 


<s>Mr^©iO'jacor^r-u')cvj,»foos)<vjTMvin<^oci<vir'.<r«rokOTj-rO'-«’<r 
rou>^''tf-.-<®®iN®®®<r»N..--»—<kO'i5®u>tor^®tn®vocMoor*> 
c>  (Ticrico-«^iv«vDC5---<rN-ooTrrr®— <uDU')Chc»®r^oo'<j-roiN--«r^D^»-< 
c\jm®rv>eo^-©»>ofo-«<y*«»r..<sO<43vof^o'i®cvMnoo»-«tnowa» 
*-»--«<vj(or,o^f«otovDrv®os®— MMrj-mujrwcriO-^ro^ 

tH  tH  ^  ^  CM  Osl  CM  CM 


ro®ivc\iu‘)UDcn®uO'^-L')roco<Mtnro®TfLn(\j(Mr^^®Tj-^roroinTr 

v  . . . 

cvj®®®rs-r->cvicM^ro®u')0^^-^rw®irM7,iOS— ^ iw^n-oMnoto^w) 
cm  <»rvj©u3to®®— <®u“)^Drou')®®cMr-mtDoocjrN-ro-.cr<a.ro® 

<i  TMo®co®ii')'^-u')CMnrj-vx)®r-gDr-®^T}-r}-rs-— icor^r^oinoj 

— •r-)M-(v«j^c\MncocM^D®u')0\TrcriU')®,vDiMcou*)-^<ooi»')ro®oo 
^.^4^.cjcvjnroro^-’>^ij")'j3<j3r^rs-co«T»ch®*-'<vjcvj 


o^®tr>®m®b*)criTrcr»'^coroco(\)r-cv(to— «LO®xMT(ror^rvitD— <u"><r. 

. . . . 

•<Mc\ic\iroro'ti'TMmn>sD'.£)r-r-CDCDCfNcricr.  <— <ojr\i(M 


ck:®®cr.cr>OTrai^rs-'^v£»ii‘)U‘)'c*-Ttrororrf)<MfV4^-*-^i®®as<rioororwr^ 

. . * . 

Q_®u~)rf^r'^^r'T'a-^-^r^rTrxr^i-t}-Tj-^r3-r}-Tr’fi-Tj-T3-ror-')rof'Troro 
x  rO'4-in‘jois-o3cr>®-H<\jr'-)Tj-u-)^f^®ch®^curoTi-invDr-<»0‘.® 
inij-)  ui  ui  b-)  lo  u~>  >■£>  'xna)  'jo  vjd  «sD  MD  vjO  'X>  to  r- i^-  r-  rs-  r-  rv-  oo 


1 

.1 


* 


<rc»ri)cr)cou3roorvrooorooo--«ir)co®— <ro^rorx\)CDCDUDrr)(T>u'>®  . 

. .  ‘ 

a:®  in^j- a^ai^  tt  ®  ixxncvjvdvo®  <ri^rof^vooaNrocviiO'tf-a)^D®a>»  '1 

<r  ,vDro®cor-'X)bOLr)'X)r^co®roir)cnror^cucDr*7®r^'^-oj®<Ticr.oo  •  , 

r-ioro®®vo'!j-cu®®M)mrO'^cr.  ®^x)U'>ro<M>-^cr«rorv-\o^rroc\j  j 

^•ojr-^roTftn^jDrv-r-cocn®^— •ojro'^-inujr.-r.-oocn®— "cviro  1 


z>©in©inQin©iD®tr>®jr>®u'>©u‘>©m©u'>®in©to©u‘>©in© 

ui  •  •  •  . . . . 

_j^Dvorvrvo3  0D<Ticr1®cD--<— 'CMc\jroro’trTj-inm,vi3V£>rN-r^cDC»c7Ncr.® 

Ill  O  Q  O  Q  G)  G)  CD  v— i  «H  rH  tH  Vi  V— €  Vi  vi  ri  v— i  ri  vi  vi  vi  vi  vi  CM 

OOa3a>COCOCOaDrX)CO<XlO^CO<X>CDCDCOCOCOCOOOCDC»CD(X)<X)®OClOOOD 


x©io©m©tr>©m©ir>©ir>©u'>©ir>©u‘>©ir)®m©ii‘>®io®»o® 

f..........  .......  ............. 

a.o®»H^cvjfvjr,oro^r'^-ininvx)<vor^rw®®ON<ri®®^-'— •cvicviroro'i- 

ll  I 


D- 17 


DAM  HOLE  POND  -  REACH 


®co»f)<v4^rof^ootocvir>-vD'»H®cvi©r^r^r^oiv-'J5'^<TiOO(vj 

CDfOf'-'-,N-f'-OD<T*'<rCVJCJtM<^VO'*l-©®T-i<*OOOUJ<VJ,irOStDOO 

a  ^-<-.cjiM'XKMrocri©r^^roc\j-<cDinro-<-<iMU-)Osi-' 

— •rvjrokOOOcvivD'-^r^ro^oo^rovo^rs- 

cm  <\i  p-"  Tj-ui^r-cDcri  —  <m 


r>co»x>roimo(\Jcr,sir-criouDOOOCMrv-.iX)Csr-ChC»r--HCO® 

<vj®o«)r^u'>cM(SMvi<s>p'-ro^VD»noooo*-'rwoi^<^Tro^'^^-vo 
&:  —r-jr-ro  —  cvicoaMS>>T1cnoocr.r-rvTi-coc\i-<niMor)CMCM 

<x  —  «.'\j(\jTrcr>ODcriU3'xnM'^cMivcr\comGJ^r-<T.— *r> 

*-«iMi<r^D(T><vivo<s>u'>'»^c»kO'^‘roroir>rv 

•r^-^cvjcviforon'iovois.ooiyi 


arooou'xs)^— ■Tfb'Kr«'<rcorooDror-<Mr-cvir-('Jf^-c\ns-aifv<M 

AoQ'^cvjcvjro*-**-«*-<(vif'jroM'^,^U‘)tf>vjDVDr>-r^oocx)<T*ch® 
>-  ^ 


ui . . . 

o_<s>^ra>rorvfMOJv\i(M(\j(\iOJCMC\jcvi(M'^JCMtxic\ioj(\ioj(\i(\i(M 
2  ^^cMCjronor)rorr)rorororororv)rororororohorois-)r'-)i'-) 
^o;roTMoix>r«-00(r)CO^(Mr*>’!rir>^oivoocr,  cs> 


^Q6)OOG)CDOOG)OOOOG)©000  00000000 

UJ  •  •••••*••••••••••••••“**  m* 

0CCD0J03COCkJ©<S>CD<S'C?C>G5®©<S>CD©®tS)<S>S>G>a<5M5><S> 

<r  'T-«C\l'^-r-OCO,X)'^-CvJOOO'sDTl-(MCDCO^D'!r(VIG>CO'X)TrC\J(S> 

-<*H|y),i)OIOCJ)Nin'^'^r^’'i)CMs)0)f<)OOONN 
— «cvicvjr<>'<riovx)r^QO®-^roi/>iDOOG) 

▼-<  v-4  vH  *-4  (V| 


I>OOG)OCS5COG)CS>C£>©CS)OCS)OG5®<S)®C)©®0®©®CS) 

UI  •  .  •  •  •  . . . 

_jin«)rwOo<rio^<MroxMi-)VDr'-oo(r.o-^<vjro'tiDvorvooos<s> 

Luiv.rwrwNr-ooc»oooo(»ooco(X)<»coiT>a^cr»<Ti<^tr»oNChcr»cr»G> 

fLf^NNNNNNNNNNNNNNNNNNNNNNNCO 


I©C30G)G)G)C3O©0OOOO0®Gi)©CS00O0OO© 

alo^cOro^invDr^oocr.GD-'CMro^in'sDrv.oocriO-^CMroxrin 
ttl  »4»4»4*-«»4r4*H»-«r4r4NWWCVIN(\J 

O 


D- 18 


DAN  HOLE  POND  -  REACH  2 


L 


21 


CD'C-lOCDCrirO^ITf^-'OVD'r-irXMODIVCOCMOJOD— <OON-r^<vO^ 


®CMCocr>vr>-*fov0  — •is.s>r)Ooroooo<T»ro^ojvi>oo<vjr^«^© 
f^--v(vjcviu'>Tr^f^ooTtTo^’«"^rvr',>(»cvjcofs.»-icvj<^ir)os 
a  CMuocnM-cjoi^t^.cxHoororou^rotooinM-kDM-oi  — •  cm  ro 

•(M^-f^-^rN.Tj-cvjroincsD'sDuT'sDcs'xi'j^corO'^ 
— •ojro'tj-L'jrvcocDCMior^cDrorv^ 
_  ^  (vi  cvi  cm  ro 


roGOcaroinincMror-oo— <inrv-cMtncM-«tni^-cDaorocMcn''i-Mocr. 

\  .......  • . . 

cM&cocofvtiocM®— <oo-<r-- <^fMorvcr\^-'CM^-<r'-LnLocMCMro<x>cr> 
a:  -*ror^ro— «M-G>cocMrorom— <roM--'i-'x>— <CMG>r^M-roinro 
<t  — <CMCMxrMD«-~iN-uouocoro— •CMUO't-ir>©CD--«oocMn 

'-i— •(vjroTrvDocGXMinoocML'xsxMTiir) 


aroooioov^^o— «rrr-covjD— •u->cju-)CDU'>O’>sr<T.^-iy.-^-0S'<a- 

. . 

o<s>c5<-‘CMCMrotMCMCMCMroro'<a-M-u'>mMOMor^r^rN-cococr.  cr»© 
>-  — • 


ttcoincriTrcrtM-rvcccMmco— 'M-r^coroMocriCMijocD— ♦M-r'-Goro 

. . . . 

o_  ®  t  <x>  ro  r-  cm  in  cr>  ro  oo  cm  co  uo  cr>  ro  oo  cm  co  —*  in  a  i  m-  oo 

zx  ^  <m  cm  ro  js-  cm  co  co  in  cr(  m-  co  ro  r- — <  mo  go  in  oo  m-  oo  cm  r  -  — « 

~-«  -i  cm  cm  cm  ro  ro  t  in  in  mo  mo  mo  r-  r-  go  co  cr> 


<rcocooDGococo— <ir>— 'O— <in— *cs— un— ico  —  to— 'co  —  in-'-cci 

. . * . * 

CCOCMOOOOCMCSCMCOai'M-rOMO^l'COCMCCjrN-CDCriMOOOM-rrcor-O  • 

<n  — <  cm  m-  r-  co  tn  m-  oo  t-.  co  r-  cr.  m  'o  —<  co  o-  cm  m  cm  m-  co  g>  in  m 

■CMroinCOGOrOJN-— <MO-<MOCMOOinCMCOCDCOin 
^-.^-•^-.(MCMroroM-Trm'Jor^is-oooo 


ro 


^OQOOOOOOGGOG'OQQG'OKIOQOOSXSGO 


_jir>MoivcDcr,G-rMroM-ini4Dr^ooa1cD^cMro^uoMor-oocr.GO 

lil(T.(nmcTi(TiG>G)G)(SQG)CDQOQ'^,-<'^,',~lT~<-H*-<,~l’~l^HCCl 

cococou)cDr'-fvr^r^rvr-r^f'-r^r-r--r^r-i^-rv|s.|s.rwivr^iv 


JOJOOOOCDOOOOO 


CLO^cviro^j-incor^cocrt® 

Ixi  ^ 

o 


OOOOSOOOOOQOOOO 


— <cMroM-uoMor^ooaiCo— nMroM-in 

.H  ^  w  ^  iH  .h  ' — *  CM  CM  CM  CM  CM  CM 


D-19 


DAN  HOLE  POND  -  REACH 


^  o-f  *-( 


r  n 


©h-o^-v^rwfs-coiororo^TtovDooooiw^ 

OOUOQMCJI^.OOVDSXVJCvJ'-'O^OOrv-OSCNJlTiOVi) 

■rrru^cDii')'C‘UDwcncricvjoDuocoro-<nrv.<sDrv 

a*  --<(Mrou')rvcriCvjTrr-»-<-^-ooojis-CMr^cMc»^ 

^.^.^cMCMcviroroTj-Tj-iomu) 


U  I 


roojo^ocvjv£>®u')-<o(vioif>a>»TfcD^f^oro^ 

s  . . . . 

<vic£>cr*CT>u>cr»cQ'<rjf>ror'.N-'<j-f\-f^incDt\j^(ri'tt-rw 
OH  CJL-)CO(\jr^CUCO'<3-— 'Cnr-^UDr-CDOfM^DCD 

<r  ^wcvj(\iroTj-^riovj3fs-co(yi.^i.Mroin 


arocrtir)— •ij')CDrorN-a>roM?<Tn\)iDooGDroii)CD— «ro 

. . . . . . 

<^<5>®'-*cvjcvjrorv}iv>Tt-'«i-xr'<j-intnmii5V0<j£>u>N.r^ 


arG)iAJu')ivcric\jrrr-cri^'^^Da>^rouocDCDi\iu")rv 

uj. . . . 

CL.COOJM-^DOO-*rOU')|VCO<VJ'<l-VjOCh'-<MJOCOG)(MTr 
Z2  •CMcvjcjojroMroMf'O^xj-xj-Tj-ioiou') 


^QinoiooincDinoinotnQjnQincDinQin© 

. . 

Ct;00(\l'tJ-COOslOOTrC\JQG)GDt\lTtOC»(>JOO'^CMOG) 

<r  ^cvirorj-vor-cr,  -*rotnr-cri^rvxioo  —  Tj-r-ts 

^-.^-.^-.^^.tvicvjcviCMrororo^r 


^(SOGKSOOQOCSOOSMSOGiMSCSQOOCO 

111  •  . . . . 

_ics3*H<Mro^invof^ooos«cs)^cviro,^-ir>vr>r^ooos(0 

Lj^^^^^^H^^.^^OJCMCvKMiMOJiMCMCMCvjrO 

*•£"■£>  •sD'jOUDkD^D^D'JDUD^DkD 


ICSOOOOCSGIOOOOOOOOOOOOOO 

.  . 

Q.o^cvjro^rin'.or^oooNO^cvjroTMO'sor^ooiT*® 

Ul  *-■•  'r*  *-*  <M 

o 


D-20 


X 

o 

<x 

LU 

an 

i 

a 

z 

o 

Q_ 


O 

X 


<r 

e> 


0 


4  X 


Dimas  \H$  DAto  Kole'Pok^  Tcg>  aoofi, 

bref  *4:  Calculate  T)oiO<osTiR£KtA  AttE  (Ouivrvo.0 

ReachVQ^  -  2/110 

H  -  -C  1&?V  ».o‘ 

Area  at  /.o'  -  15  35  5^.  -fl, 

|/t  -  L ,  v.  ARtft  -  tAOO  0535")=  l|2,s  At. FT. if} 

MfSto 

:  afjr= 

i 

|  H~  4  =  .  15 ' 

j  AfceA  a+  ft-. 

!  1/1“  /MS*(_3loc>} 


q3,s^o 

l I(\k>£--  ic^qs  Af 


lo^J  AF 


a?x--  i°no(  i -  mo  cfi 

ge^u^ ;  q ? i  -  ario  c4i 

H-  %38' — =>  Aze<\--  \\53s<yft-. 

V|  -  (oloa  (1153) 


.15' 


yz^c-o 


I fe  V.  /  (  -  K  5) 


dPir=  arw  C  I '  '-TTirA  :  a537 

H‘  1,119+  -^A^ev-  107/  ^QFT. 

1/1-  frloO  C  )Q7v)  _  151.8  AF 

m,<TGo 

l/Ave-  I  5 $.7  5 

Q?1  “  21  ^  (l-  ^X~P)  '  2S% 

D-21 


1 1 , 1 h  i  i n i  -U  „.U  A— Jh. 


. «  _  i  _  ?  —  • 


Qmo  Hole  PoOd  T<_g/i::  K 

Reach  ^  :  Q p  i  -  2  s V6- 

H-fe.U— *  jX^t‘A  ^  2  -i.c  ^  C  <■ 

1/ 1  -  Hl^o  Clci.O) 


4V"0o 


QPZ T  ’-  2^'^  (  1  - 


' )  - ,  .  .  r  . 

<*■ 


2i__  \  -. 

i<\  n  ' 


►  Hr  (r>.l°l  -*  1  ^  7-  7 

1/  =  n  v 

- - - -  .  2  v.  /  h  F 

MXCbO 

(9 p 2  -  (/*  ^7T7f  ^  r  7  ^  1 1  C 


f<  -H  * 


j?tACH  y.  G?*M  “  ~2-  S'  /  i  ,  /z  rboO^Oi'Z  <*C(tL  lOo  /  ^ 

<s  pc.iT  i\)  srteftK  -  II Hr<6JY  —vA1  H4.? 

1/--  looolJMf)  _  ^90^F 


QP1T-.  2|^  (  hl^i)  '  l^0 

VI  -  ^.Ic^  - ykZ£A-  1 1^-3 

1/ -  3000  f  I  |M  ^ 

- ; - — -  i 

tn>  sbo 

Vf\ve-  'Vp 

fti>i=  (\-  Jt$.Z  \  2 si!  -  I.2SO  cVs 


APPENDIX  E 


INFORMATION  AS  CONTAINED  IN 


